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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to the foreign priority claim and oath or 
declaration have been fully considered and are persuasive. The objections have been 
withdrawn. 

2. Applicant's arguments with respect to the drawings have been fully considered and are 
persuasive. The objection of 5/18/2007 has been withdrawn. 

3. Applicant's arguments with respect to claim 3 have been fully considered and are 
persuasive. The objection of 5/18/2007 has been withdrawn. 

4. Applicant's arguments, with respect to claims 1, 6-8, and 10 have been fully considered 
and are persuasive. The 35 USC 1 12, 2 nd paragraph rejection of 5/18/2007 has been withdrawn. 

5. Applicant's arguments with respect to claims 1-10 have been considered but are moot in 
view of the new ground(s) of rejection. It is noted to applicant that the previous rejections 
applied to claims 1-10 have been withdrawn, since one of the references, Kroebel et al. (US 
2005/0190856), on which they were based is not prior art. Accordingly, this office action will 
not be made final. 

Priority 

6. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Drawings 

7. The drawings were received on 8/16/2007. These drawings are acceptable. 
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8. The drawings are objected to because there are no labels for some of the blocks in Figure 
3. These blocks need to have descriptive labels under 37 CFR 1 .84(n) and 1.84(o); 

Figure 4B has a spelling error in the two labels for "calobration". 

Figure 6, in step S2, "turn of should be changed to -turn off-; in step S4, "turn of 5 
should be changed to -turn on- and the space between "a" and "fter" should be deleted. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

9. The disclosure is objected to because of the following informalities: Page 8, [0015], In 
the section (lines 1-2) that reads, "the quadrature module can further comprises," comprises 
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/ 

should be revised to -comprise--; Page 16, 5 lines up from the bottom, "this" should be changed 
to -thus-. 

Appropriate correction is required. 

Claim Objections 

10. Claims 1, 3, 7, and 8 are objected to because of the following informalities: 

Claim 1, line 4 recites, "a current sink, coupled between the base band transconductance 
and the base band transconductance". This limitation is confusing since it is not immediately 
clear how a device can be coupled between one device. For examination on the merits, the 
limitation will be interpreted such that the current sink is coupled between the output and the 
input of the transconductance (i.e. in a feedback loop). 

Claim 3, line 1 should be revised to add "wherein" following the text, "The transmitter 
of claim 2," to improve the language of the claim. 

Claim 5, line 1 reads, "wherein offset compensation module is. . ." The "offset 
compensation module" limitation should be prefaced with the article "the". 

Claim 7, line 4 was amended to read "a predetermined time interval," but claim 2, to 
which claim 7 depends, already recites an identical limitation. It is believed that the limitation in 
claim 7 refers to the same predetermined time interval, and should be revised to "the 
predetermined time interval". 

Claim 8 is dependent on claim 7, and is objected to for the same reasons. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

1 1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

12. Claims 1 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
applicant's admitted prior art (Background of the Invention, pages 1-3, and Figure IB; hereafter 
AAPA) in view of Walker (US 6,154,158) and Burgin (US 6,298,096). 

Regarding claims 1 and 10, AAPA discloses a quadrature modulator, comprising: 

a base band transconductance, for converting a voltage signal into a current signal (130a 
and 130b, Figure IB); 

a switching pair for modulating the current signal (132a and 132b, Figure IB). 

However, the admitted prior art fails to expressly disclose (1) a current sink, coupled 
between the base band transconductance and the base band transconductance, for detecting a 
current offset of the current signal, (2) wherein when the current sink is enabled to detect the 
current offset of a transmitter within a predetermined time interval, the switching pair is disabled, 
and after the predetermined time interval lapses, the current sink is disabled and the switching 
pair is enabled. 

With respect to item (1), Walker discloses a prior art technique for reducing direct current 
(DC) offset errors using an analog feedback loop 122 to measure and suppress DC offset errors 
(column 3, lines 47-55; Figure 4). 

With respect to item (2) Burgin discloses a predistortion quadrature modulator which 
operates in 2 modes. The first mode, is a transmission mode in which the signals to be 
transmitted are modulated according to the normal operation and transmitted over a wireless link. 
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The second mode is a calibration mode in which no signal is being transmitted. In a TDMA 
system, calibration mode is made active between the transmission slots (column 4 5 line 61 - 
column 5, line 3; a predetermined time interval is implicit). In calibration mode, a determines a 
set of predistortion parameters for use in subsequence transmission mode operation (column 5, 
lines 16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the prior art analog feedback loop taught by Walker 
since it improves performance by measuring and suppressing DC offset errors. 

It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Walker with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Regarding claim 2, AAPA discloses a transmitter, comprising: 

a digital-to-analog converter module for receiving voltage signals (DAC 1 10a and 1 10b, 
Figure IB); 

a base band filter module, coupled to the analog converters module (1 12a and 1 12b, 
Figure IB); 

a quadrature module coupled to the base band filter module, for converting filtered 
voltage signals into current signals and then modulating the current signals (100, Figure IB); and 
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a radio frequency amplifier, coupled to the quadrature module, for amplifying the 
modulated current signals and then transmitting amplified signals to an antenna (118, Figure IB). 

However, AAPA fails to expressly disclose (1) a current sink module, coupled to the 
quadrature module and enabled for intercepting the current signals to detect a current offset 
before the current signals are modulated; 

(2) an offset compensation module, coupled between the current sink module and one of 
the digital-to-analog converter module, the base band filter module and the quadrature module, 
for compensating the current offset when the current sink module is enabled; 

(3) wherein the quadrature module further comprises a base band transconductance and a 
switching pair, and the current sink module is arranged there between; when the current sink 
module is enabled within a predetermined time interval, and the switching pair is enabled after 
the predetermined time interval lapses. 

With respect to items (1) and (2), Walker discloses a prior art technique for reducing 
direct current (DC) offset errors using an analog feedback loop 122 to measure and suppress DC 
offset errors (column 3, lines 47-55; Figure 4). The analog feedback circuit is connected 
between CDMA filters 104 and 106 and upconverting mixers 1 14 and 116, and feeds back to the 
input of the CDMA filters (Figure 4). 

With respect item (3) Burgin discloses a predistortion quadrature modulator which 
operates in 2 modes. The first mode, is a transmission mode in which the signals to be 
transmitted are modulated according to the normal operation and transmitted over a wireless link. 
The second mode is a calibration mode in which no signal is being transmitted. In a TDMA 
system, calibration mode is made active between the transmission slots (column 4, line 61 - 
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column 5, line 3; a predetermined time interval is implicit). In calibration mode, a determines a 
set of predistortion parameters for use in subsequence transmission mode operation (column 5, 
lines 16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the prior art analog feedback loop taught by Walker 
since it improves performance by measuring and suppressing DC offset errors. 

It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Walker with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Regarding claim 3, AAPA discloses everything claimed as applied to claim 2 above, but 
fails to expressly disclose when the current sink module is enabled, the switching pair is 
disabled. 

Burgin discloses a predistortion quadrature modulator which operates in 2 modes. One of 
the modes is a calibration mode in which no signal is being transmitted. In a TDMA system, 
calibration mode is made active between the. transmission slots (column 4, line 61 - column 5, 
line 3; a predetermined time interval is implicit). In calibration mode, a determines a set of 
predistortion parameters for use in subsequence transmission mode operation (column 5, lines 
16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
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modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 

It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Walker with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Regarding claim 5, AAPA disclose everything claimed as applied to claim 2 above, but 
fail to expressly disclose the offset compensation module is coupled between the current sink 
module and one of the digital-to-analog converter module, the base band filter module and the 
base band transconductance. 

Walker discloses a prior art technique for reducing direct current (DC) offset errors using 
an analog feedback loop 122 to measure and suppress DC offset errors (column 3, lines 47-55; 
Figure 4). The analog feedback circuit is connected between CDMA filters 104 and 106 and 
upconverting mixers 1 14 and 116, and feeds back to the input of the CDMA filters (Figure 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the prior art analog feedback loop taught by Walker 
since it improves performance by measuring and suppressing DC offset errors. 

Regarding claim 6, AAPA discloses everything claimed as applied to claim 2 above, and 
further discloses the offset compensation module is a voltage offset compensator (voltage 
comparator 381 and state machine 380; Figure 3; it is implicitly taught this implementation is a 
voltage offset compensator since it operates before the transconductance stage). Therefore, 
AAPA, at the very least, suggests a voltage offset compensator. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to specify the offset compensative module is a voltage offset compensator since in the 
combinations applied above, the offset compensation is applied prior to the baseband/CDMA 
filters, which is also prior to the transconductance stage. Therefore, the compensation is applied 
to voltage signals, and a voltage compensation is necessary for a voltage signal. Furthermore, 
AAPA teaches the use of voltage compensation is known in the prior art. 

Regarding claim 9, AAPA fails to expressly discloses a method for detecting and 
compensating a current offset for a transmitter, the transmitter having a quadrature modulator 
including a base band transconductance stage, a switching pair and a current sink arranged there 
between, the method comprising: 

(1) enabling the transmitter; 

(2) turning on the current sink and turning off the switching pair for a predetermined time 
interval; 

(3) compensating the current offset within the predetermined time interval; and 

(4) turning off the current sink and turning on the switching pair after the predetermined 
time interval lapses. 

Nevertheless, enabling the transmitter is inherent to operation of a transmitter, otherwise, 
it would not function. AAPA discloses a transmitter with a quadrature modulator including a 
base band transconductance (130a and 130b, Figure IB) and a switching pair (132a and 132b). 
Furthermore, Walker discloses a prior art technique for reducing direct current offset errors using 
an analog feedback loop 122 to measure and suppress direct current offset errors (column 3, lines 
47-55; Figure 4). 
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With respect to items (2) to (4), Burgin discloses a predistortion quadrature modulator 
which operates in 2 modes. The first mode, is a transmission mode in which the signals to be 
transmitted are modulated according to the normal operation and transmitted over a wireless link. 
The second mode is a calibration mode in which no signal is being transmitted. In a TDMA 
system, calibration mode is made active between the transmission slots (column 4, line 61 - 
column 5, line 3; a predetermined time interval is implicit). In calibration mode, a determines a 
set of predistortion parameters for use in subsequence transmission mode operation (column 5, 
lines 16-20) to pre-compensate for errors introduced by circuit imperfections in the quadrature 
modulator (column 5, lines 25-30). This teaching is advantageous, since it improves 
performance by adaptively compensating for circuit imperfections before data is transmitted. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide AAPA with the prior art analog feedback loop taught by Walker 
since it improves performance by measuring and suppressing DC offset errors. 

It would have also be obvious to one of ordinary skill in the art at the time the invention 
was made to provide AAPA and Walker with the two modes of operation taught by Burgin since 
it improves performance by adaptively compensating for imperfections in the circuit before 
transmitted data can be effected in the transmission mode. 

Allowable Subject Matter 
13. Claims 7 and 8 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 
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Citation of Pertinent Prior Art 
14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Peng (US 2003/0232605) disclose a single side band transmitter in which the modulation 
of data and subsequence mixing of the modulated data remains in the current domain, reducing 
LO leakage (page 2, [0014]). 

Straub et al. (US 2002/0039052) disclose a quadrature oscillator that uses 
transconductors to convert different clock voltage signals in to differential current clock signals 
to determine a phase error in the clock signals. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Huang whose telephone number is (571) 270-1798. The 
examiner can normally be reached on Monday - Friday, 8:00 a.m. - 5:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571) 272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. . 



DSH/dsh 
October 30, 2007 




SHUWANG LIU 
SUPERVISORY PATENT EXAMINER 



